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TITLE _ : HEAT BONDING SHEET 



ABSTRACT : PROBLEM TO BE SOLVED: To obtain a heat bonding sheet capable of sufficiently 

relaxing the thermal stress between a semiconductor element and a wiring circuit board 
and preventing cracks from occurring and excellent in reliability of electrical connected 
parts by providing the sheet with respective specific moduli of elasticity at respective 
prescribed temperatures. 

SOLUTION: This sheet 3 is provided with characteristics of (i) <1 0 MPa modulus of 
elasticity at 250°C and (ii) <2,000 MPa modulus of elasticity at -80°C. Furthermore, the 
heat bonding sheet 3 is preferably composed by forming heat bonding layers 1 formed by 
using a thermoplastic polyimide such as a silicone-modified polyimide represented by 
formula I [R1 is represented by formula II or the like; R2 is C3H6, C4H8 or the like; n is 
1-100; (a) and b satisfy the relationship of (a+b)=1 and further satisfy the relationship of 
0.3<(a)/(a+b)<0.99] on at least one surface of a sheetlike porous substrate 2, which is 
preferably a porous sheet made of polytetrafluoroethylene. 
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I 

-0 
-*0 



0 
0 



I 

K 
I 

0 



a 



[fc'2 1 ] 
0 

I CH, CB, 

OJ N-R*-Si-{O-S0-R*-N=t 

C I In 

I CHi ca, 
o 



b 

(1 4) 



- . CH, 

CH, 

R' : -C, H, - 
a = 5 Ox b = 5 0^ n= 1 



[0052] 



[€2 2] 



(?L3))bO-212518 ( P 2 0 0 0 - 2 1$8 



0 
I 



--C\ /Cx 
)Ar N-8'-N: 
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0 



e 
o 

a *— 



0 
I 



CH, CH, 



-C\ /Cn I | 



I n 
CH, CH, 



(1 5) 



CF, 



R' : H^0H0>-C-O-0-^- 
CF, 

R 1 : -C, H. - 
a = 50. b = 50 s n= 1 
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II 
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0 
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I 

0 
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Hfc2 3] 
0 

I 

Cs 



CH, CH, 



OJ N-R^-Si-flhSti-H'-N^: 
C | In 
I CH, CH, 
0 



b 

" (1 6) 



- ., CF» . . 

R' : -@-0-®-k®-0-@- 



CF, 



a=100, b = 0 
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0 CFj 0 

J 1 0 

LOJ I (Ol N-RHJ: 

II II 
0 0 



I 

0 

a 1 — 



0 CF, 0 

£ I I Clf, CH, 

* )§f^§l N-fi^-SMO-Stt-R'-lM: 
W^CFr-V , r n ■ 



I 

0 



CHi CH, 



b 

(1 7) 



CF, 
CF, 

a = l 0 Oh b=0 



[0055] 

t-f. N-^^-;l/-2-enUH>'+r, 
TRlS;*-ti\ ±125* ( 9 ) ~ ( 1 7 ) ?mZil&® *)M 

li^ U UTS K&V^XSr , ^jStS® . 

S£L£#:Th>-:7 4/kkHO±fcMffiU:®, 2 00 

>7^/PAH±fc^2 5jumc7>ffMg3i;i£Jgj£L*:„ 
*LT. £<a#*g^Ji£\ ^i6*filLitS^2 0 0ium 
<7)PTFE^?LaSff (£B&£8 0%) (WmiZ^ 1 8 



0*C<0i&g^#T, 2 kg/cm* ^E^T? $ ^- h 
T^rl»31«jgOfa«^-h (11*2 5 Cam) 
[0056] 

[*te^i8. lt®M4, 5] PTFE#7L^SttSrfflV> 

tmX-lOOum) Zimttz. 
[0057] 

UtMffl3 ] US¥* 1 5 0^mOPTFE^?L«Stt 
(£l®$80%) fcrftiT, Ji*2 0 0/zmOPTFE 
. h .( &m Q 1 *fflVj*J2l*|*JL JEIMU fcFHL 
fcLT. 3^fi}Jt^«^v-h (J?*2 5 0/*m) £ 

[0058] 
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* NOTICES * 

jajjaxi Patent office io not respoasibl for any 
dasacjes caused by the use f this translation. 

1 .This document has boen translated by computer. So the translation may not refect th« original precisely. 

£.^6hc^^v^wWch can notb« tran8lal^ 

. S.lRft&i^lreerarw,*^^ — 




{Detailed Description of the Invention] 
in deteU about a heat adheelonsh^t 

widely uttized as a surface mount type semiconductor P**age ^ conventionally, and a silicone 

the improvement of produclMty, ihoroisadBllcimythatttoyleWc^owasos. 

I 000 ?? , „ I . . „ .^^.i^i ,„ _h« to Kolva those DfoWams. the adhesion sheet which sinking in etc makes an epoxy resin, 
problem^) to be Solved by the Invent^] In ^^^"^^^t^onwe It to proposed so that JP,8-1o7B21 ,A may see, and the 
polyimide reein, etc a polytetraflucfoethytene (PTFE) porosity 
Son sheet with which sinking to to ^ J^J^^S'S r^f^diffcuifefi, Ifcean 

object, and a No. 500418 ( nhe to ) ' a £*™* Jf^^^s^rS fe^t aSE devte, since Ihe melt 
^resin overflew, whenagluefine^^ 

board camotfutyba«6*d>tJ»adr*^ 

adheaonsr^wr^cwprevem^ 

S^forScfvirstheProb^ 

oomoosiion of having the property «* the following (A) and (B). 

(A) The elastic modulus in 250 degree O b 10 or less MPas- 

so effects, such as reduction in tSstorfion, relief of Stress, and crack provention. 

[SlSdmente of the Invention] Below, the oostaltof operation ^J^^^^^^h^^on sheet of the 1st mode. 

rumple of «le heat adhesion sr^t of the 1st rooda of the above, a3 shown in drawng 1 . the thmg of the mon^ver structure wmcn 

tt^^XS^££&» frMrtMh*** t» 1, although it dcs not limit, ath^op^c^is 
KSS^^a^S^T^ ovnaturefion por/imide Is used. What male* main oons» * least cne repeat unt chosen 
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[00141 
[Formulas] 

1 IT « o 

I CH, CH, 




c' r To 

I CHt C8» 
0 



-Jb 
»• (1) 



[0015] 
[Formula 9] 



i 



5 
0 



0 

I 

4-0 



I ch, ca. 



ca 



J 



-»b 
... (2) 



[0016] 
[Formula 10] 

0 CS, 0 




0 CH. 0 _ 

I CH. ca. 

W OB^^C/ I In 

| | CH, CH, 

0 0 



b 

C3) 



[00171 
[Forroula11] 

0 CP, 0 

1 i 5 




I 

0 



0 cf, o «, « 

1 ii ch. ca. 

cpr-V I In 

i j CH, ca. 



b 

(4) 



[0018] 

[Formula 12] 



i 



i 

o 



ooo m 

I CH, CH* 



i 



CBi Cfl*° 



-"b 
... (5) 



[0019] 

[Formula 13] 
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[Fortiutla 14) 
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CH. 



I \ n 
I CH* CHi 
0 

_ ri _. . -Jjb_ 

... (6) 



i i 

0 0 



CHi 



(Hi 



I n 
CS. 



(7) 
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_fcSS£ (1) - (7) lofcVCX R 1 a 

a, a?. 



R' ti-Cj Hi -> -C* Hi -tizl* & R' 

U*o, 0. 3£a/ <a+to> *0. 9 9<DM^£^itfc^j^7^£ 
„ *Lt\ Jfe*£S (a) - (7) -ett, 5>^^^n?4>^ y ^ 

[0021] The above-mentioned genera) formula (1) The silicon© denaturalfon potyimide which mated main constituents at least one repeat unit 
chosen from the group which consists of - (7) can produce the silicone denaturation polyamide acid or dScone nafive pdyamide acid which fe 
the preoursor by carrying out mtido conversbn by heating etc., for example. And the above-mentioned silicone denaturation polyamide acid or 
a si Bcone native poryanide acid makes the acid anhydride shown below, a sflicon content diamine, and a silicon non- M diamine react by the 
conventional method, and is prepared 

[0022] As the above-menfioned acid anhydride, tor example 3, 3\ 4, and 4'-biphenyl tetrapod carboxyTio-ackJ 2 anhydride, 3, 3\ 4 f and 
4'-4>enzophenono tetrapod oarboxytfc>acid 2 anhydride, pyroroeJOdc add 2 anhydride, 2 and Zrscrew (3, 4-dicarboxy phenyl) propane 2 
anhydide, 2 and frecrew (3, 4Kifearboxy phenyl) hexafluoro propane 2 anhydride, 2 and 2-ecrew (2, 3-dkarboxy phenyl) propane 2 anhydride, 
Screw (3, 4-dfc»rbc*y phenyl) sulfone a anhydride, ecrew (3 f 4-dcarboxy phenyl) alher 2 amhyddde, 1 and V-ecrew (2, 3-ofcarboxy phenyO 
ethane 2 anhydride, 2, 3 f 6, 7-naphthaIene tetrapod oajlwxyyc^dd 2 anhydride, 1 % 2 and 5, ©naphthalene tetrapod carfcoxylkKacid 2 
anhydride, 1,4, 5, e-naphthstene tetrapod can^xytknwkl 2 anhydfcte, 3, 4 and 9, 1 Oi>eryteno tetrapod csnboxyfic-add 2 anhydride, 2, 3 and 
6, B-anlhraoene tetrapod cartoxyflc-add 2 anhydride, 1 , 2 and 7. and 8-phenanftrene tetrapod earboxytfc-aotd 2 anhydride etc can be raised. 
[0023] The aforementioned silicon content tfamine constitutes foe oomposftion unit b of aforementioned general formula {1 ) - (7) with the 
above-mentioned acid anhydride. As such- a eiflcon content cSamine , the tfamino sftoxane expressed with the Mowing general formula <8) can 
be raised, for example- Spectfioafly, what has a first-class amino group can be raised to trie both ends of screw (3-arranopropyi) tetramethyl 
dsifoxane, screw (3-amtno butyl) tetramethyl dsiloxane, alpha, omega-screw (3-arwtopropyO poly dbrtethytsiloxarie, and dhietrryfsnoxane. 
[0024] 

[Formula 15] 
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(8) 



C8, N Cflt x a 



100251 The eJoiwentkxwd silicon non-- diamine constitutes SVoomposftion unit a of e^mw«^^'pSi^ra^l1R7)^ fi» -~ 
Wsmentionod acid anhydride. As such a siteon non-** dianwie, for example 2 and 2-«crew [4^4-amino phenoxy) phenyl) propane. The screw 
[4-<4^njno phenoxy) phenyl) ether, the ecrew H^amlno phenoxy) phenyTJ «her, 2 and 2-screw [4-(4-anAio phenoxy) phenyl] hoxoSuoro 
propane, A screw l4-f4-amino phenoxy) phenyl) suKone, a screw [<H3^mino phenoxy) phenyl} sulfone, A 4 and tf-sorew {4-arrano phenoxy) 
biphenyl, 4, and 4'-sotew (3-arnjno phenoxy) Wphenyt, 1 , 4-eorew (4-amino phenoxy) benzene, 1, 3-screw (4-amino phenoxy) benzene, A 4 and 
tf-dtamino diphenyl eftrar, 3, a 4'-<Pamino dphenyl ether, A 4 and 4"-<6OTinodfchenyl-6Utfor», 3, and 3VBej»inc<fipher»yl eullbne, A 4 and 
4^amino diphenyl sulfide. 3, and 3'<8amino dphenyl eurWe. 4, and 4'<Bamino Benz ardDde, p-phBnylBne diamne, rr>p»K*ylenedtamine^to. 
are used. Also in these, it is desirable to use 2 and 2-serew [4^4-amino phenoxy) phenyl) propane, screw K*(4-ammo phenoxy) phenyl] ether, 
screw [4{4-amtno phenoxy) phenyl] propane, screw (4-(4-amit» phenoxy) phenyl] ether, screw [4-{4-amino phenoxy) phenyl] sulfone. 1 , and 

4-sorew (4-amino phenoxy) benzene. u , „ „ _ . . _ 

[0020] Moreover, the suitable combination of the aforementioned acid anhydride, a sifcon content diamine, and a sfficon non- diamine a as 

follows. 

[0027] (b) Combine with screw (3, 4rdfcarboxy phenyl) sulfone 2 anhydrite and screw (^amlnopropyf) tetramethyt olsiloxane as a screw 

[4~(3-amino phenoxy) phenyl] sulfone. jv u ko 

10028) (b) Combine with screw (3, 4^carboxy phenyl) efoer 2 armydride and screw (3-aminoprcpyt) tetramefoyl dsikocane as the screw 

[4^4-amino phenoxy) phenyl] ether* , 
{0029J (c) Combine wifo 2 and a-sorew (2, 3^earboxy phenyl) propane 2 anhydride and screw (3-aminopropyf) tetramethyl dsiloxane as a and 

2-scrow l4-{4*afnino phenoxy) phenyl] propane* 

|0030] (d) Combm wit) 2 and 2-*crew (3, 4K&arboxy phenyl) hexafluoro propane 2 anhydrida and screw (3-ammopropy 0 tetramethyl 
dsfloxane as 2 and ^ecrew t*H4-amino phenoxy) phenyl) hexafluoro propane t . 

[00311 In addlton, that by which the repeat unit b in aforementaied general formula (1 ) - (7) was constituted from plasticity ccmponenta»eucrt 
as heat-redbtant acryBc resm other than silicone resin, a phenoxy resin, an otefine resin, and poryarnide resin, as a therrro^plastJc poryimlde 
used as a forrrurfon materia _ t tt , . . . 

[00331 And the heat adhesion sheet of the 1st mocte can roamifec^ 

organic separator and a metalBc foa, are prepared. Next, coating of the sifioone denaturation pofyamkte acid varnish or sificona native 
pojyamide add varnish which is foe precurscf of thoaJbrementione^ 

above-mentioned base material. Then , the heat actiesion sheet of the nionotaye r structure where the heat glue I ha was formed on the base 
materials be obtained by titeb^ 

obtained as other methods also by carrying out the heating melting knockout of the above^enthpriodeaicone denaturation poryarorde aotd or 
foe sfficone naSve polyarnkk add on the above-mentioned base materia!, without using a 6otv9nt ^ , ^ u _ 

[0O33J Thus, ailhough ^e ffiicknesa of the above^nenttoned heat gtue line.1 In the heat adhesion sheet of the 1st obtained mode ts suitably set 
up by the use of a heat adhesion sheet, it is ususffy 5-600 mterornetors. 
[00341(2) Mew, describe «ie heat adhesion sheet d muttflayer structure with 
aheeHtke porosity base material of the 2nd nwte. As one of the examples dte 

inlawing 2, to rpsat**^ion she* ^ the heat gkw line 1 was formed hi both sides of tfwsheetflke 

porosity base material 2 is raised In addffion, aHhough not ifeistrated, In the bote of foe abc>ve-menboned sheet-fito porosity base material 2, 
heat g£ae-lhe 1 fc>rrnatk)n material (adhesives) does not sink in. 
KX)361 Espedalry as trie cwalto d foe ma^ 

fkiororesln Is desirable. SpedRcaDy, a porytetratluoroetrr/tend (PTFE) and tetranuoroethylei^hexafl^^ cciwrymer (FEP), the poly 
miorkte^,ap^nyliderw 

sorte and used, foe above-mentioned sheeWke porosity base matiwia] 2~ fine - arfoough the aperture arid porosity of a hole can be set up 
suitabfy-usuaDy-poTOsrty-10-95^ micrometers 
[0036] Inaotfton.asafom^onr^ 
material 2, what was sta^ v^fo trw hea^ 
[fJO^] And the heat ao^eston sheet of tr^ 

sheet-Jte porosity base material 2 The bottom of a 1 50-200-degree C temperature conation, and 0.1 - 10 kg/cm2 It can obtain by laminating by 
the pressure. 

[0036] Thus, the thickness of foe t&cwe-menfioned eheetfito porosity base macferial 2 in foe heat adhesion sheet of the 2nd obtained mode Is 
usually 1 -500 micrometers, and the fobkneas of the abewmentioned heat glue line 1 is usually 6-500 micrometers. Moreover, in the case of 
the twe-fayer structure of coming to term the heat glue ine 1 in ****** of the above-mentioned heat adteskm sheet, and one side of the 
sheet-like porosity base material 2, it la usually 6-1000 mlcfometers, and, In the case of the foree-tiered structure which comes to form the heat 

glue (Iran in both skies the ©h^ t ^ 

[0039] thus, the hoatacSwsion sheet of the obtained this invention - foe above - also jn the heat adhesion sheet of when mode, you have to 

have the following property 

(A) The elastio modulus in 250 degree C islOorlessMPas. 

(B) The etastto modulus in -80 aep^ 

[0O401 More preferably, foe elastic modulus in 250 degrees G fs 8 or less MPas, and, as for foe arjc^enrnenttoned heat acteston sheet, tn 
elasifcmwMi^m-^ . . 

thermal-shock test (TST examhation) in low ternperature if un-arranging arises and foe elastic modulus in -80 degrees C exceeds 2000MPa(s)> 
in case foe ac5iesrve property of a heat adhesion sheet andaoheafcn are bad and are a mounting refiow, when me elasfo modulus In 250 
degrees C exceeds 10MPa(s). In adiStlon, foe above^nenfioned etetio modulus is foe value which measured dynamic vfeooelaeticity {-80 
degrees C and 250 degrees C) on the frequency of loHz using foe oVnamic v^coelasficity meesuring device. 
(0041 ] Espeoiairy as a use of foe heat adhesion sheet of this invention, aifooug^hdoesr\otrro^ fttedesirabteto 
for foe semiconductDr device formation pasted up on foe drcuii board. Spedffcafly, as shown in drawing 3 , a semiwKlucter devioe 4 13 laid 
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through the gluefiiw whtehooretete of a beat adhesion sheet 1 {or 3) on the wiling 7. anditcan ^J^^^^J^ 

SSrsemfctmduotor dovice 4 and ft© wring circuit board 7 were efeotricalty connected by wire bonding 8. m addton, m drawing, rt ,9 the 
ftftVW test! with which 6 was attached in the closure resin and 8 was attached in the wiring drojit board 7 ..... . 

i££y7th oSlity of the material of th abov^nentioned v^ing drwt b^d 7, ^J^^J^™^ a 
Sasttc plato,eto. am raised As the above-mentioned ptaeflo plate, an ©poxy glass eubslrate. a btemateirrada triaano substrata, a 

^S^rZS'c^lS SSLd dawing 3 can t» r«urod aa i™* 

^^nftfZ lesion sheet 1 (or 3) on 1h« wiring circuit board 7, leaving a arbitrarily first and laying a semiconductor oWco 

■SffiSBSSS!-^^ 

f^Z^^nS^^nfihest 1 for 3) on condition that predetermined, and consists of an adhesion sheet 1 (or 3). On the contrary, after 
SZT^SS^X^ J £ a*^S 1(ot 3) at a semiconductor dsvbe 4, teavir« it aARrarify first and laying Jh* wiring 

SoZterial, aJteVoonneWete^ a semiconductor device 4 and the «r^ dneut bo^ 7 the target sernfconductor dwk» can 
bemaiiufaeturedbyattaehmgthe 

[00441 Below a combines with the example of comparison and an example la explained. , ^ 

£5$ S aSS^ the «campT^d th^ple gf comparison, the aSoone deration poi^do whK* mates main constate the 

repeat unit exprossed with following formula (9) - (1 7) was prepared 

[0046J 

[Formula 16] 
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o o 



I 

o 



I I n 
CB. CH» 



C8> 



R 1 : -@-0-#-0-©-0Hgh 

R* : — Ci Hi — 
a = 3 Ox b= 7 <k a- 1 



[00471 

[Formula 17] 




- (1 0) 

r CB. 

R> : -®MH^i-^0-©- 
CBi 

R* : -C, H. - 

a— S 0> b=»7 0, n s l _ 
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[Formula 18] 



2-5-2003 11 :C 



6- Mai/ 2003 14:36 
.1 



EPA MUENCHEN 089/2399-4465 



Nr. 6531 S. 13 



& CBt D 
I 




o o 



.rr.A. 



0 (Si 0 

I at. ch. 

lJ-K«-Sl-<0-SiMHi=f 

£-■-■ - 



i (Si 0 



- Cl 1) 



Cfli 



R 1 : -@-0-@^C-©-OHO>- 
CH. 

Rt ; -C, H, - 

a=5 <K b = 50* n=l 



PXM9] 
[Formula 10] 

1> CF. 0 
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5 I li J 

- — 1 a 



0 CFi 0 

1 i i 



ca, ca, 



OR* CB. 



-lb 

•• (1 2) 



R' : -©-°-C^-C-€MHgh 
€f. 

R» : -C. H, - 
a = 5 Ox b = 5 0> a- 1 



[0050] 

[Formula 20] 
OOO 
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(1 3) 



R 1 : -@-0-©-0-©-0-©>~ 

R* : -C, H, - 
a= 3 0> b- 7 0> n- 1 



[0051] 
[Formula 21] 
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R* : -C Hi - 
a = 5 (U b= 5 (k n = l 



[0052] 

[Fonriula 22] 
QO 0 0 



i i 

0 0 



— 1 a 



So ca ' ^ 



— b 



(15) 



R' : H@-O-@-C-©-0-®- 
CFs 

R* : -C, H, - 
a = 5 0, b = 5 0 % n=l 



[0053] 

[Formula 23] 
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I CE» CH* 
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- <i e) 



R 1 : -C^0-©-C-@-H3>- 



Cf, 



a«l 0 (U b = 0 



[0064] 

[Formula 24] 
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R 1 : -@-<>-@-{^@-0-@- 
a=l 0 0, b = 0 



CF. 

■H 

CF. 



JoTrf vSC) S aSL of 200 rZmeters «hfch prepared to hsat gh* Ene bafor^ tt ^^ B b ^^^ a ^-ff 
S^S^/fticknsss of 250 micrometers) of a three-tfersd structure with wr*cc> it comes to form a teat glu* fine in both ad* of a PTFE 
porosity base material was produced 

Hampte a, ttw e^amptes 4 and 5 of comparted The haa! lesion *h*>t (tt^ess of 100 micron****) of the monolayer structure which 
consists only of a heat glue fine was produced wifliout using a PTFE porosily ease mateltel, 

using a PTFE cheat (0% of votdage) witfia thickness of 200 mfcrornetore. 
0058) 
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[0060] 
[Table 3} 
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toosi] Subseouentry, according to lha above-meroloned proceed, the Bemkwnductof device was manuiactured using the heal adhesion sheet 

lOmmxiSon the wiring circuit board 7 (glass er^^up board with a tr«cto*ss sb« 
TamDorary adhesion is canted out After bavins It tor a white and laying a semiconductor device 4 (threes of 350 miaometere, size 
lOmrnriOmrn) on it, on the condlions tor 200 degree-Cx 1 minute pressure 6 kgifartf) By forming** lino "^^f^^L 
adhesion sheet 1 (or 3). the wiring circuit hoard 7 and *» semiconductor device 4 ware pasted up. bor^ 5 fli^conne^ 

rieSy a samioondidDr dovice 4 and ths wiring circuit board 7, the rosm seat was carried out us.rg tto ctoeuro rosin 6. And (ha solder ball 
8 was attached in the above-merrtiorfsd wiring cirouit board 7. and the semiconductor device was irumufacfurod ^„»^rt«. 
[0062] mis, the adhesive strength and the chip crexk after semiconductor device — w^ comas to usethe he^^tonshe^of the 
acquired example and the example of comparison, the curvature deformafion of a chip, and a pressure^ookBr exarrfna&on (iyO were 
measured aooording to the method shown below. Moreover, the elastic modulus of the heat adhesion shoot of tte ab^me^ed exampi 
and the example of comparison was measured according to the abov«Mnentioned method These resute wars collectively shown in 

S^re T SrorUon of a chip) Temporary fixing of each heat ^don ^heet ^edo^tan J^^JJ 0 ^£^ 
ieconcte and leva) at that fcne is set to 0 atthadOconaoNpof a lOmmxIOmm size. Subsequently, the cure was carried out for 200 degree^ 
" 60 n^te, tha oWBre«» erf tho haigM <rf tte 

curvature deformation of a Chip, . „«. ~, ■ ». , j„ 

[0064] [Adhesive strength after PCT] It is JIS about the adhesive strength after saving with 121 degrees C, 100%RH, two atmospheric 

pressure, and the high^iimicfityrtarriperature of 24 hours. Z It measured aceordlnn to 0237. , ^ a .^^ 

poes) (Chip craciq The 500 cycle iherrnai-shock test |TST exarrdnaton (ooncfifene : '^^?!t^ m ^tL^^^tZ^d 
*aa panbr^]^ asaniconducto 
was measured, 
rpoes] 
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10069] It turns out that the semiconductor device which, as for the beat adhesion sheet of an example, comes to use We rmt adhesion sheet 
sine© ^ of elastics modulus In 250 dDgreeaC and elastics modulus in ^dcgi^C is set below tD the spec^v^uar^m® small 
curvature deformation of a chip, it axcels in the adh«avo strength after PCT from the result of ai»ve-mentioo«l Table 4 - 6. and a ohrp crack 

dogs not occur t . 

[0070] On the other hand. the semiconductor device which, as for the heat adhesion shoot of the examples 1-3 of ownpareon, c°rn«* to use 

this hoatidheelon slwet since e»* of «laa^ 

understood that the curvature deformation of a chip is smell and the Incidence rate of a chip crack e high. Moreover, it turns out that the 
semiconductor device which comes to use the heat adhesion sheet of the examples 1 and 2 of Compaq '» r®m^cobJymferror m •» 
adhesive strength after PCT. And slnoe the fe^ adhesion short of fteexw^ 

modulus in -80 degrees C 1. the semiconductor device which comes to use this heat adhesion sheet re understood that the curvature 
deformation of a chip is smell end the incidence rate of a chip crack is high. Moreover, since the heat adhesion sheetof the example Sof 
oomoanMn is over the value erf specWija^ 

adhesion sheet is understood ftat the curvature deformation of a chip is smafl and the Incidence rate of a chip crack is high. 

rSofthelnverrficfllte 
decrees Gte 2000 « less MPas,tr» heat 
and the wiring olrcuKfciard to fliead^^ 
aftwign sheet fe exceflert in liw rellsJ^ of en 

$errricoreiuotw<*ipwaseeT^^ . ^ ... . ... ... 

t0O72l And aftar ths aiwwwiient^^ 

monolayer structure of coming to consist of a heat glue She the whole, regardless of a shall life and pot 6 te, the affect thatactual adhesion can 
be carried out with a semiconductor chip is done so. On the contrary, after auryuig out temporary acheston of the heat adhesion sheet 
previously at a ssmiccrvluctor chip, actual adhesion can also be carried out at fro wiring circuit board. 
[0073] Moreover, the porosily bass rnateriai of the shape of «i above-mentioned ste^ 
struoturt vihfch a cornea to eonstil^ 
porc^ tose iraterlal, in addition to ti^ 

so effects, such as reduction in dstortJon, relief of stress, and crack prevention. 
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1. Thte document has been translated by compiiter.Sofh&tranri^ precisely. 

2. **~ shows the word which can not be translated 
3 . In the drawing any words are not tra nslated. 



CLAIMS 



[Oa&n(s)] 

[Claim 1] The heat aahes»n sheet cfcaiacte^ 

(A) The elastic modulus in 250 degree C is 10 or less MPas, 

(B) The elastic modulus in -80 degrees C 1$ 2000 or less MPas. 

[Claim 3 The heat adhesion sheet aocorcfina, to ofeutn 1 whose heat adhesion sheet is [ which pastes up a semiconductor device on the circuit 
board through teeH ] for semiconductor device formation. 
[Ctekn 3] The heat adhesion shoot acccrjxfing to c^ 

(Claim 4] The heat adhesion sheet aborting to claim 1 or 2 with which foe heat achesion sheet is constituted by forming a heat glue line at 
least In one side of a sheet-Kke porosfty base material 

[Claim 5j The heat adhesion sheet seconding to claim 3 or 4 with which the heat glue line b formed using foe thermoplastic polyimide, 
[Claim 6] The heat adhesion- sheet according to daim 6 whose thermoplestio pofytmide is a silicone denaturation potyimide. 
[Claim 7J The heat adhesion sheet accordtog to claim 6 whk^te what maJ^ main constituents^ 
which a silicone denaturation polyfmkb becomes from following general formula (1)-(7), 
IFomtulal] 



[Formula?) 
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[Formula 3] 
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[Formula 4J 
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Jjgjfc <1) ~ (7) ISJS^T> R l « 




^o-@so.-©-o-C£ -@-o--®~(HO>- * 



R" »-C. Hf -Gi H. **U R* f^t*^ 

. nttl~10 0<DffiS?*Os a£bfca+b-l«>M#*SW: 
U iK?s 0. 3£a/ (a+b) £0. 9 9©Hff*j8W£t*^*S 
, *LTs ±lffi*: <D - (7) m 

[Claim 8] A hsat adhesion sheet given in any 1 teem of the dalms 4-7 whose sheet-Eke porosity base materials are fluorine system porosity 

porytetfafluoroettiylene. 

[Translation done.] 
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